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(57) Abstract: [PROBLEMS] To provide compositions which are obtained by making fine clusters of transition metals supported 
on polymers and which are useful as catalysts for various reactions and easily recoverable and reusable after the service. [MEANS 
FOR SOLVING PROBLEMS] A polymer-supported metal cluster composition comprising a transition metal and a crosslinked poly- 
mer on which the metal is supported, characterized in that the crosslinked polymer is one obtained by crosslinking a crosslinkable 
polymer having both hydrophobic side chains and hydrophilic pendants having crosslinking functional groups. The composition is 
preferably produced by forming in a suitable solvent micells of metal clusters supported on a crosslinkable polymer described above 
and then crosslinking the crosslinkable polymer. The composition is useful as a catalyst for hydrogenation, dehydrogenation, allylic 
substitution, oxidation, coupling, carbonylation, and so on. 
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m m m 

[0001] *mWte. ^7^^Af©SMS^7^-^MlItt©ffi^fl-$Sft$ 

^«»dSM5l$tuTV^dS, r.Hfe©|&fi&»{!:33V^H:, S^p$H^JR^^<d® 

afz&m^xf—bLrXfeftmm k m M-r^m^ mm^nx\ ^&*<Dtmm 
z>te¥(Dfflm&ftvx\ ^ 0 

7&^m^m^^-^v^-^±Mm^^xnmbvxm^^m^^ 
nx\ ^-hK ^<D£?tj;&m-y$y^—^±^&m^v4vmmb^xftfeLsX\ ^ 

[0003] #fF;£ifcl:WO2004/024323 

##ff\£ifU : J.Am.Chem.Soc, 1997, 119,10116 

[0004] *mmix. &mBLjfc<DMmmbL,xmmxfov)^ R^mm&mu-ntiimm 
M,xh%^ mi^m&fflt'b<D?7x*—bvxmftttfe&£&xmhh%m)&®& 
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[0005] ^jK^pj!#fe>«, «r3e©«atsr^rr5aKy^— , ip^, ^\afcm.wmw%.ts. 
mmnmm) Rxim^x^mm^mm^m.m^^tc^^-^m^^ 

(D^mb(DmKi¥mKxm^Km^^^-bvx^^nxm^ti 

mMiz£V)4£m?7x?—*mfrzb\^mm&Mmirzzb&M^ mmmmz 

^-^m^titmm^m^b^m^ir^b^m^^ 
[ooo6] B.m, *mm&. m^m^mmm^^m.m^x^M^um^m^^ 

TO#^20nmJ^T^fcS^^^#®<^i-^i^^m#^J1^7^-mj^^-efc^ 

l&IxJ^ ^^y^y^^HJ^CHeck, Suzuki, Stille, Hiyama, Negishi, SonogashiraJxJ^ 
Buchwald-HartwigS^^y-^— ^M^^^^y^J^R^b) , Xf* 
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[0007] ^mm^bn^m^±m^tcx^mm\^m&^ir^v^-^Mmw^ 
[0008] ^mm^y^—m^mn, &m&&v^— t&mKfcmizxwv^— ^-tMz. 

t£b*&mfbfr, ZL<Do1bs<7WJ*, =vW% ^S"5r/K nv 5 ?^ /i^-r>^ ^yc? 

fi^^tsu, ^t^a, ;vt^!>a, -ry^A, ^ &&m&£ l offt 
^ ztibmi^mte2n&±Mfy&trttxm!f£-&xh «tv \ 

[0009] #^RR^$tb?fcV>dS, 0!l;tti_LfBL 
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[ooio] m^^mmt^xi^b^^ti^XTHF) , v^u-^, r±h>, n, n- 

-100 mg/mU #fc$j0.1~10 mg/mL^^S^tt^-fe/Vtt^^Srfto^**^ 

tb§ 0 ffitga&n* -e^iio-ioo mg/mL(Dmmmx^±/pmmmt^^ 

[0011] r^-C, ^JRittMEft^te. B ^»^«^t?il^^bl^ (fclfciigfeft; 

) tmm^mzxvmft^wznzo ft, &mwimfotp<D&m&om^<D 

[0012] flgflc^j&^Sfcfc^Etfi^fcLT. f?!jx.«\ *S^fr7^?viKK7& (P(CH 

3 

) Ph) „ ;V^^7 ^ J-7 ^xi-^y (dPPf) , MJ^^/V^^>(P(CH ) ) „ hy^^ 

2 3 3 
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/MJ^yyy(P(Et) ), hytert-^^/Vtfc^w^CPCBu) K bVi/?n'^i/A<fcX7>( 

3 3 

y (PCy ) % hy^hdr^^^^(P(OCH ) ) , hy^h^^y^y (KOEt) ) , 

3 3 3 3 

tert-^h^-»JC^7>r>'(P(O t Bu) ), hyy;n~/V^yyy (PPh ) „ 1, 2-tf^(> ? ^m 

3 3 

^/v^^y)^^(DPPE), MJ^^y^v//jN^^^(p(oPh) MJ-o-hU/v^ 

3 

yyy. hy-m-hy/vtf^yyy, hy-p-hy/v^yyy^cD^^/j^y^yiE'fiA^-, 

1, 5-^n^^^v(COD), ^^y^VTirh^(DBA), If^y^VCBPY), 
y^yhnyy (PHE) „ ^yy^hy/KPhCN) , -fyi^T-^K (RNC) „ hyrc^/kT/V 
yy(As(Et) h y5/*J^\ i£#J^^k H*JlH\ H>7*j^#<ZV^^yJ^^k T 

3 

-fc^vv-Tirh^k yyn^y^v^^ ^n^^v?xy, -<y^y^-/yyyt2-<y^ 
iy^ny, a^v^ #/V/J^/K T±T— k hyy/V^-nT-fey^— k t*7x=;^7 
^ N ^yy^T^y, l,2-vy?a^/l^^-i^yT^y, 

, Tirh^hy/V, ^i^y/V^-nT-fe^-/VTirh^-h, y/V^— k k ^ 

yKn^lMk ^--rhw— k yny— k Uvvy^— h#^#(f ^^§ o 

ocp-e^b, ^m^yyygafu^y 1, 5-^yn^-y^^(coD), v^yy^v 

Tirhy (DBA) „ tffc°yvV (BPY) „ ym^-y hnyy(PHE) „ ^<yy^hy/V(PhCN) „ 

yyyr—R (rncK ^Lt^hy^^-yv-T/viyy (As(Et) )^0^l<^ hyy^/v^y 

3 

yy, hytert-y^/^yyyy, ^^>y-o-hy/i^yyyy^j;«9^t;LC hyy^— 
/v*yyyy^#^£?^U/ \ 

[0013] *mm<Dm$r^fem*&mm m^mmm) Rxmrn^m-r^m^mm^ 
[0014] ^mij^^lt^, ^mm, r/v^v^^m-fh^ ^mm^^nx 
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fc&JiZ.^ WjLt£<<>'l?/l'£s* ~7^^/V^=J-/V^ -7^.^Vzfn\l 0 7V^ 

[0015] %m*ift?vx\ ^-ok«fci ^T/v*/vmbL,X}^ &mVtxhfrtfiW:x»hi£\< ^tifflfr 

xhx<. m^(Dm-^Kitmnxh^mxhx<. &nv<m~ 

ynt>S, n-^f;H, -1'y^f;^S^ sec-^H, tert-y^/HE, n-^y^/V 
S, -YV^^/l^ sec-^^/HS, tert-^y^W3£, ^T^^;V^ n-^^-y 
/H, ^y^=¥v7V3£, sec-^3rvvV3£, tert-^3rv7V3£, n-^f;H, -<y— y° 
^VV3E, sec-^yf•;^S^ tert— ^yf/H, n-^y^/l^, sec-^y^/Vjg, tert- 

y/i^ ^y^f^n, ^i^V/vS, ^^fy;H^ t^f^/H, yy- 

9*S/yl^ -fai/ykl^ ^nyntVvI, ^n^yf;H, ^p^;H, yy 

-yynKy^y/vS. yy^byyV/Hi, yyn^^u-y'y/vs. ^yyn^-yyy^v 
[0016] ^#m^^-urv^T^J;v^Ty-/^S^tJ ? Ty/^d^/^S<^bT^, _LfBUfc#J#3r 

[0017] *«teWfB^^33bM4fcHKra\ SbM£&^5*^WtB^^tf>£>j& 
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^mx^m^tix^ ^x^x\ \ 

y^T*—y^<Dm&K, m^^^mm. m^v<tt2Bi<DT^;m, Rxf^- 

[0018] mfr?i^t.ft%mm^M&<n&&^^&&fr^ttL,xfe, ^rt*->m<D&, 
*—h&xtamrwsT*—hga>fr. -fyi/T^—hmtTkmm, ^y^r^—bm 

[0019] m^mm<D^mtL.x^ itmm^^r/^^m. m%.i*. i%mmn-6m&. 

(DT/^U>mXh^XhX\^,-R 9 (OR 10 ) -R 9 (COOR 10 ) X«-R 9 (C 

m n 

oor 10 ) (or 10 ) -(^,R 9 n&mMi&xnmmm-6,»^<n&mffi&x 

o p 

iii-2©7;^vyS^L, R 10 »^tb^eM*iz:bT^*#:2— 4 N 0£L<J3:2<d 

2 

oc h ) -^-co(oc h ) -m&mfbtiZo 

2 4 4 2 4 4 

[0020] — iv. mft^feZ-tihmm&ii1-%-k<DX&tim ^f£%h<vx&oXh ^ - 
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[0021] fiP*>,0*LV^fiH4ift^«, 

(b) im*&Mm. mm^m&&ttzm&&Mm&Tfm^=imm&&G 

[0022] i) JMcteffiHL ^ttt^^^Wi-^ffi^kttffi^^t^m^ttzim^^^ 
R 1 -CH=C-R 3 -R 4 

R 3 tei2fE<D^§i£if3c-e&<9, *^f^ mmm^fDT/^u^m. -r 9 (or 10 

) - -R 9 (COOR 10 ) -Xii-R 9 (COOR 10 ) (OR 10 ) -(^*, R 9 »*#^Xf* 

m n op 

[0023] R 4 te#/Vtf^>vV^ -fy^T^-h*. ^-fy^T^-h^ l&5gL< 



WO 2005/085307 



9 



PCT/JP2005/003848 



[0024] Wb2] 

-0-R 5 -CR 6 -CHR 7 

V 

-COO-R 5 -CR 6 -CHR 7 

V 

a^^-U^M, hV^l/^M, -fn^U^m, ^/V^U^m, ^/V^^-U^M, 

[0025] R 6 RxfR 7 i-i^ti^timiL^7Kmm^x^mmi-6, »^<m-4, jra? 

£LT, 0tRfi£, ^n^D/^i, ^n^^#, ^n-^^gt, 

[0026] 2) BuiE^M^u?m^tt-m^W«^y^-«. (^4) 
Wb4] 

R 1 -CH=C-R 11 

I 

R 2 

R x ^U?R 2 f»55rLT_h|Bi:l^#^^a$^o 
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WtL^^U^ a-^/V^U>, p-^/V^U^, a-^SWf-U^o-* 

[0027] 3)mBmm&im&ttzm*mtm&xm^-m&&&ttz*s^ 

Wb5] 

R 1 -CH=C— R 3 -R 4 

[0028] ^(Dj;5ftii&5H^LT, M*.t£. TIE 
Mb6] 

unit 1 unit 2 unit 3 
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Wb7] 




[0030] ^©i^'&fli^^-hlB^^JRtlfKfrSr, JiiE<^J;5ft^ft^fci§fl?U 

5ir/VCOif-rX^3ll'5nm— 3 ^ m, ^L<^10nm— 1 n nu £«9#?*L<m0nm— 
500nm@S-efe§ o 

^^-S^^Tl^^M^^-- lfl<Z)^^«20nm^T> 0*b<«O.3— 
20nrru £«903;b<teO.3— lOniru |g^0*b<«O.3— 5nm, i*9M^0*b<«O.3— 
2nra, £9J;93^-0*bV^^3— lnm^^ #C#<60^JR^7^— ^^ir/KDi^ 

mm2&0m£titc\ \ ) 0 
[0031] &m? , 7x&—<D&tmmmm*mw& (Tmjoxnmwmmuwimm^: ( 
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EXAFS) X*mfe1rZ>Z.b&X*%Z> 0 
[0032] Z.<D&o\Z.&m?7^— ^«Lfc$ir/W*, Wm^^Mz.^W^'T^t-^ 

x%% 0 ^m-r^t^x^^M^^tu un\^t^m^^—(Dmn^mit 

&mmir%tcib(Dfemte%}(Djjmx&%, m^.\s*mm^m\^^m. m^-m^m 

m&m&&fr&x£cm^ttmmizmvx^ft?^b&x%z> 0 
[0033] mm^m^Mm^x^m^^f^nm^ m^5o-2oo°c, &^<mo 
— i8o°c, xw^\^<moo— i60°c-e$>^ o 

xmi-^<m—iommxfr& 0 
[0034] mmM&m^xmm£itz>m&<DmffiMkLxn, mm^mmtvx^^m 
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/k M%.t£~mywt, =*^st ?>v$;vwt, T^tvi, tr^y^Bft, -^wv 
^—\z.\^ =^b£, ?/v?;vm., TWi/fk, tvy^, -^w>- 

tf*. m%Jtf.^^sfy^—;v, ^yiry^o^ytKn^MfrS-^ Wii^nv 

^, n/N^, ^v^/v^, rs^vift, t^y^Bft, ^w^n, ^^/^^<D*ey^7 

^^(D^yT^Wb^^o^M^J.^MttW^SirbTT^ys^-r^^y^- 
^te, ^Vl^/Uft, r^tvi, tr^y^si, -^wvfift, 7 

[0035] $gfli^i<D*« % mmRj&<D5ij&&. m-?—<Dfr^m. sjs^#^^iaotf 

^«2ofe6)^il^0.1— 10#*. 0*L<«O.5-2^* N «fc?>0*lXraO.8— 1.2 
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znztiK mm^m^mmKM^xm^-MfimmoA— 20^*, #mxteo.5~ 

[0036] ^ItLt, g *j£ (network) Zii'tzm^m tVtdO , ^ 

[0037] ^(DXD\z.vxnbtifcmmm^m^^v^—^/^n^<(DmL^vxm, 

[0038] MitMJ 

2-:7^/K7°n^^ (22.4 g, 190 mmol\ N-^n^>y^K (23.7 g, 133 mmol) 

^t^p^e^^ifM^e mDcoM-^^^ieo °c (D^/w<^±-^N-zf^^^»4 

^mm-r^xmrnvtco R^m^^u^x^m^t^ ttmm^smx^ 

V)ffe%?vti7iv>J»X^m-Ut 0 ^mUJ±mmxmm(b.p. 80-85 °C / 3 mmHg)L 
3-^n^-2-^^^/V^n-^^(12.1 g)^#fc Q X H NMR (CDC1 ) 5 = 4.39 (s, 2H), 

3 

5.49 (s, 1H), 5.56 (s, 1H), 7.33-7.51 (m, 5H); 13 C NMR (CDC1 ) 5 = 34.2, 117.2, 

3 

126.1, 128.3, 128.5, 137.6, 144.2. 
[0039] 60%7k^ih-i-hV^J^ (1.6 g, 40 mmol) (D DMF (75 mL) mMm\^V^-~ ^ (7.4 
g, 100 mmol)<DDMF(5 mYMw.^CXM^k. 0 ±t^X^htlf'3-^ 'n=Z-2-7 
^/K/t2^X3.94 g, 20 mmol)(DDMF(10 mL Mw&mni&XMZ-fcfe, MUX 
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24 hst#uto Bifem&&tox>\a&wi,i?x&A'^— TA'~&itfKut&, mum. 

-yyi3>f)Vj3yJ>.trvi-^Wy~74— (Hexane-AcOEt)-e|fMb2-[(2-^^— /VTU/^ 
^>)^/k|:<r-3rv^(2.66 g, 70 %)£#fc 0 *H NMR (CDCl ) 8 = 2.59 (dd, 1H, J = 

3 

2.7 Hz, 5.1 Hz), 2.78 (dd, 1H, J = 4.2 Hz, 5.1 Hz), 3.13-3.17 (m, 1H), 3.46 (dd, 
1H, J = 5.8, 11.5 Hz), 3.77 (dd, 1H, J = 3.2, 11.5 Hz), 4.41 (ddd, 1H, J = 0.7, 1.2, 
12.9 Hz), 4.48 (ddd, 1H, J = 0.5, 1.2, 12.9 Hz), 5.34-5.36 (m, 1H), 5.53-5.54 (m, 
1H), 7.45-7.48 (m, 5H); 13 C NMR (CDCl ) 6 = 44.3, 50.8, 70.5, 73.2, 114.6, 126.0, 

3 

127.8, 128.4, 138.6, 143.9; IR (KBr) 3000, 2924, 2867, 1911, 1812, 1701, 1630, 
1512, 1479, 1407, 1337, 1254, 1205, 1107, 991, 909, 839 cm" 1 ; HRMS (EI): Calcd 
for C H O (M + ) 190.0994, found 190.0998. 

13 16 2 

[0040] ^1x^(12.5 g, 120 mmol) „ ±MX%htlfc2-K2-7^^SVTV/Vttl/)^;V\ 
^T^rx/^^y (2.85 g, 15 mmol) , tetraethyleneglycol mono-2-phenyl-2-propenyl ether 
(4.66 g, 15 mmol) „ AIBN (172.4 mg, 1.05 mmol)^tm/JvKk(19 mL) \Z.W$L>T 

;v^mmnrfXAmm, mM^wrxmmmw\^ti 0 ^mmR^m^-m^^y 

— MMeOH)(600 mL) ^{cm^X^V^—^mit^fc 0 "ftl^YLX^M^W 

—^mm^um&rxm^u i2.o g <Dm^—&ntcmmo %)„ 
[oo4i] nhtitcm^itrmmmxhK), #^/-7-^©Mtt( x / y /z) = 91/5/4. m 

ft¥J^^^i(Mw) = 31912, ^t^ifyft^MMn) = 19468, 5>fM(Mw/Mn) = 1.64 

xhofc 0 ^ufc^y^-^T^y^— (D^v^o 




mm i 
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[0042] mft*&&Pd* s 7X*~m&M<D&f£ 

tf?y-^— (1)(2.0 g) , Pd(PPh ) (2.0 g)^v ? ^nn^>'(DCM)40 mL\Z.mML,12B$ffl 

3 4 

— 7V80 mL^P PLX^/^^M^fCo ±M^"f^Y\.XW)W^^y—^X 

vmrnfrutte, wr$l®mho ^m^i2o°cx2mmumir^tKx^x^±/p 
zmsz-tto THFxmw^m^m^umd^^-tmmi.^nt'o pd 

[0043] ^/p&mm&xmM^zt, ^^(Dftmmt&m mid) ^hy 
*7^/u(mie)&mxw^*ts^tmku mm-r^tKX'o^^m n m& 

m^^w^^^h^mi^mir^jk^mnm^x^miu m2a),mt£ 

^L^^vfe/VOii^te^J^O— 50 nm, Jfc^ffi$g(BET^) 50.92 m 2 /gX&ofc 0 

^^/vdf — s&im^mzm (kek) ojfcH^lOfeiifeS! (7*hi<7r^hy— , pf) ©tr— 

A^VIOB&JBV v"C$BI^U EXAFS^^f^ofcir^^Pd-PdM^raSESIr = 2.76A 
> ISfiifcCN = 4AXh^t^^f'o Z<Dl&^bPd&&m&1&^1bZ>ZLb&& 

o 

[0044] a£±aapd£z£g=i&^>^a^ 

^?y^— (1) (500 mg) „ Pd(PPh ) (500 mg, 0.43 mmol) Sr^tm^i/lO mL(^ji| 

3 4 

L^tv^t-T5/V'T/V=3^-/V( t AmOH)50 mL^#^r ^P^T^ir/V^J^Hla);*-^ 

tc^mnx8mmmwvti 0 Bcmm^nm^^^&m v ^ri2o°c-e5B#r H wp 
fHW^-rs^te: £oT5ir/v£^f£-arfco r*i,£^y— /Mem ^-e@^$^m 

, ^m^J^Mb^MMiET-e^L, ^$^Pd^"^y^-5ir/V534 mg&- 
#fc 0 Pd-^#M = 0.81 mmol/g-efeofc 0 5iZ/V<Z>^)tfcte^tfc"C&^ -^(D^te^ 
«t -^200— 500 nnrT?&ofc(mib) 0 TEM$!|^(D$£J^ s^W&O)??**— 



WO 2005/085307 



17 



PCT/JP2005/003848 



mmm 3 

[0045] isVUffr kl£te&*ttM^fo&Pd*?X*-m&M<D&l£ 

7f?y^— (1) (200 mg), Pd(PPh) (200 mg, 0.17 mmol) ^v?^nn^^y20 mUzMM 

3 4 

bt-T5/VT/V=3— /MOO mL^t* ^P;tT51?/V^J$£^Co ^tU^y^/H 
2.0 g)*P^-C^y^^±(^-fe/VSr^$^Co ±m^^>^hLT^i9^^^/ 

^9**— *&l&$J2.05g£r#fco Pd^-^T* = 0.043mmol/g-efcofe 0 $rt/><D]&1fcte 
WskX&V^ ^(DWMfe&X^OO— 500 nm-efcofc, 

[0046] Z^2^gMte^££zk^^ 

jKy-T— (1) (200 mg) , Pd(PPh ) (200 mg, 0.17 mmol) Srv^nt^^O mLt^i 

3 4 

/Hk^y^^(S±i/yi/Tt±M:|SD B D^FM1020) (2.0 g^P^TT^/^nfcVWfc 

M£^fc 0 THF^#i-m^LT5/7 0 ntVHbi/y^^Vv±^fi^§-fr/iffi5>^m 
gfPd??*?— m^^l.89gSr#fc 0 Pd-^^A= 0.043 mmol/g-T?fcofc 0 
^ir/KD^^«^^V>b#^-Cfe(9, -^(DittSte&J^lOO— 500 nmt*ofc 0 

«M 5 

[0047] bi£B£>2i±MfrltH h^tf.^^-frfr.^4>^-ffl^Pd^^^-MBfe#)(D^Hfe 

^?y-^— (1)(200 mg), Pd(PPh ) (200 mg, 0.17 mmol) ^np^>20 mLi^fif 

3 4 

/W00 mL^t* t^P^.-C^ir/k^j^$^ 0 rttlCtKn^^ 
^•/WtoWJBB (Nova biochem^Mrjgfp^Hydroxymethylpolystyrene, 100-200mesh) ( 
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2 g)^P^TtKn= 3 r^^/H^H-h^5ir/V^^$^c 0 ±m^7 s ^>h\^X 

W&^ttmft^W&W?*?-- #Sj&^1.73g<£#fc 0 Pd-g"#S = 0.009 mmol/g 
-trfcofco ^ir/KD?f^{i^^-efc«9 N -?r(D[i:#^*5j:-?r200— 500 nnre&>ofc(El2c 

)o 

MM 6 

[0048] ]£B3^±Mmm hKnm^t^mmpd^y^^m^(D^ 

/KU-^— (1)(200 mg), Pd(PPh ) (200 mg, 0.17 mmol) ^^nn^^y20 mLt^ji| 

3 4 

Lt-T5/VT/V=!— /M00 mL^f* ^n;iT5ir/V^J$£^fc 0 ^;J-U^iS#!j5i: 
ID#(Z)tKndr^^/HbTO (10 g)lJ\iK.X^ti^ypt^-Mtmm±K^/^mM 

ts^ttio AM.^f^Y^xwm^^^— /vxmmm&um.. m^muto 
3i#^i2o o cx2mmMmir%-bK£<>x^/u&mm£ j &ti 0 THFxm&&& 

MbtKn^^^/HbWgJi^m^$^fc5S^SPd^^^-m^^9.80g^#fc o 
Pd-g"#fi = 0.00078 mmol/g-efcofco ^Hife^!j(D$g^MPd^^^— H 
M^?!J5(D^MPd^^^-m^^^-l:b^r/^^^A^#M(D^V^V^^^-e^ 

o 

[0049] Z^±Mhmi L^a^^^^gEPd£2^rzM^I^a^ 

^°y-^— (1) (200 mg), Pd(PPh ) (200 mg, 0.17 mmol) £rv^cm^^20 mUzMM 

3 4 

Lt— T^/VT/V^ — /W00 mL^f* ^n;lT5i?/V^J$£-frfc 0 ^^T^/^/V 
{b^tfla (Nova biochem1±M:iSiro^Ammomethylated polystyrene HL, 100-200mesh 

) (2 g )ijw^xT^y^M^mm±^^^mM^tio ±M^"ft»v\,xm i o 
&z**;-;v^&mm$uz&. w&nmuzo ^m%i2o o cx2mmmctz>- 

yaot^^-ffc, THF-e^^^bT$y^^-/Hb#II-h^&#$ 

^TfctS^^-S#Pd^^^— ,|a^^l.52 g^mt'o Pd-a"^"fi = 0.037 mmol/g-Cfco 
fc c ^ir/KD?F^{i^^V^b^^-efc«9, -^(Dii^te&J;-^ 100—500 nnre&ofc( 
El2d) 0 
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mmm 8 

[0050] ggz b \mm^jtm^±mmpd^2^=Mmi^±^ 

tf?y-^— (1)(200 mg), Pd(PPh ) (200 mg, 0.17 mmol) ^PP^y20 mUZf&M 

3 4 

bt-T^VT/V^— /H00 mL^t* ^P;tT^i?/V^£lc£i^ 0 rtb^MWB^ 

K^^y-/v-c*iaa5^bfc«, Mff^b^o 5i^^i2o o c-e2B#ra^nmi-§- 

nWy^—mM^ntz.o Pd^i= 0.002 mmol/g-e£>ofc 0 5rtA'<Dl&Rt£ 
m^h'O. ^(Dig&fe&X&OO— 500 nmT?fcofc(g|2b) 0 

mMM 9 

[0051] MMMNi^zZ^nM^ll^a^ 

^y-^— (1) (500 mg) „ Ni(PPh ) (443 mg) ^v^nn^^lO mU^g^?L12B#5gil 

3 4 

M=0.13 mmol/gtffcofCo 
»M 10 
[0052] Wmiz222£=M£m2>k& 

^y^— (1) (500 mg) „ [IrCl(COD) ] (67.2 mg) ^v^tm^>a0 mLKmM^tl 

2 2 

Kt-T^/VT/V^— /V50 mL3r#=^ ^tlPx.T^/V^Jf^^^fc^, 1^,J±C0tK^# 
B^T% ^?a^l6B#rHlJl#Lrt 0 /M40 mL^P;iT5-fe/V£r?J§|ft$-£: 

^i20°cx2mmijm'r^t\z.xox^^^:m^tc 0 THFxmw-^m^m 

mrty^—m-J&^m mg^#fc 0 Ir^Ti=0.69 mmol/g-Cfcofc 0 
MM 11 

[0053] mim&=&23z&=mtimm£M t 
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zKU-^— (1)(100 mg) , [IrCl(COD) ] (6.7 mg, 0.01 mmol) $o £tmci (COD) (3.71 

2 2 2 

mg, O.OlmmoD^v^nn^^ mU^§^L-~tUO;-T^T/l^— /V20 mL^t^r 
^P;iT$i?/v^&£^fcfL mjE<D*m#MCT, ^?&™B#P^}f #Lfc 0 r. 
ti\Zj&;~- /M30 mLSriD^.-C^*fe/WSr*^$^«. iS^Sr^^^M^tffit'JI!^ 

/v-emm^#b, ^^mu^o 5i#^i2o o c-e2B#r^*pf^i-§^^^J:o 

7t Q Ir^f A=0.87 mmol/g „ Pt^f*=0.87 mmol/g-CfeofCo 

HJfeM 12 
[0054] MMMln^u£2^r=fflJ^ l^ a^ 

AuCl (11.62 mg, 0.05 mmol)*5«fCJ«(l,5-^n^^m^21.6 mg, 0.1 mmol), 
7$})^— (1)(500 mg) $3 «£U?[IrCl(COD) ] (67.2 mg, 0.1 mmol) ^v^unp^^lO mL 

2 2 

fc|§#L^la-T^T/V=*— ^50 mL^^ ^P;iT^ir/V^J$£-^c^ lM 
ffi(D7K*#HMT, ^?a-ei6^Kit#b/c 0 ^TU^^/— /V325 mL£;!jPx.T^i? 

^^Mb^Mlr-Au^^^-|a^^)248 mg^#fc 0 Ir^f* = 0.61 mmol/g , 
Au-a-^i=0.20 mmol/g-efeofCo 

mmm 13 

[0055] ^mm^±t22Z^iM^Ml^^ 

mmmiOXntc^mmir^^— ffl.&%)(18.5 mg, 0.01 mmol)£rv^nti^^( 

2 mD £$i^u mj±<D7km^mnT. mu.x30^mmw\^fc o rtu^ptci (cod) 

2 

(3.71 mg, O.Olmmol) <Di??nn^>{2, mL)?^$^^#B^T Wo<^P;tfc 

^ii^b^Mlr-Pt^^^— *M^20 mg^#/c 0 Ir^T* = 0.61 mmol/g , Pt 
"^M; = 0.87 mmol/g-e$)o7^ 0 

[0056] &mmpttt? s 7x*<--m]&®<D&i& 

^°y-e— (1)(500 mg)^t) ? Pt(PPh) (500mg)^^u^^l0mU^§$?U 12B#|S) 

3 4 
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#fc 0 Pt-a"#M = 0.69 mmol/g-Cfco^o 
^Jfe^l 15 

[0057] &££&g£Ed£ZZgrzM5^£ffl V ^Heckfi? Jfc 

^^>Jl^1#^^c^^fe#Pd7^^-m^(_hfB^:^PIPd-e^fBo ) (62.6 
mg, 0.025 mmolh H— R^>--t?V(102 mg, 0.5 mmol) T^y/V^^VK75.2 mg, 
0.75 mmoO^ifefry^A (138.2 mg, 1 mmol)N-^/V-2-fc°nyvV^(±tB^fpNMP 
T^fEo ) (5 mL)£^L120r^l W3f#Ufc 0 /V-Sr^n^.^*igLT 

«l|gSr^3»Ji^i3-vh^97-f— (PTLC)-e^bS^^^/K81.9 mg, 93% 

yield) 3r#fc 0 Mttw&w?^?— mm.Wfem.mmzn&mRf&Kmmistco 2 

nd : 92%, 3 rd : 91%, 4 th : 91%, 5 th : 92%(DU^^)k^^ 7^#f~ 0 

*H NMR (CDCl ) 8 = 1.34 (t, 3H, J = 7.1 Hz), 4.27 (q, 2H, J = 7.1 Hz), 6.44 (d, 

3 

1H, J = 15.6 Hz), 7.36-7.39 (m, 3H), 7.51-7.53 (m, 2H), 7.69 (d, 1H, J = 15.6 Hz); 
13 C NMR (CDCl) 8 = 14.3, 60.5, 118.3, 128.0, 128.9, 130.2, 134.5, 144.6, 167.0. 

3 

[0058] ^MMm<DHeckfcfo$:T£:^ir 0 

urn 




NMP, 120 °C, 1 h 



■MM 16 



[0059] m£±m&Ed22z£=m&m£m v ^Heck^t^ 
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%Mmi^%htlttmfr^UWW7*5 t —U)8M0 (1.25 mg, 5 X 10" 4 mmol) % 3— 
K^^VQO.2 g, 50 mmol) TWA^^/V (7.5 g, 75 mmol) fikWtti})&& (13.8 g, 
100 mmol)N-^/V-2-t°tiysV^(50 mL) ^^bl2O o C-e240#^Jt#brt o 3^ 

^^•/V(7.3 g, 82.5% yield) £#fc c TON(^— J^tf-w*— ^c) = 82500"efeofc o 

MMM 17 

[0060] bHH±^2i±Mi^tfl§ v^mm^w^^np^^-^mm^m^t. 

Heck/x)^ 

— |fr$c#K55.6 mg, 5X 10" 4 mmol) „ 3— K^<^V(10.2 g, 50 mmol) T7])/^^7^ 
/V(7.5 g, 75 mmol) ^^y^A (13.8 g, 100 mmol)N-^VV-2-t°nyvV^(50 mL 

)^?M^ui2o °c-e24B#r^it#bfc 0 ^ ■ ;—ivitnttdmm\^xw^wm>w 

7J*?v^Y?77^—Xm%\M$M^^<,&.$ g, 78.2% yield) £#fc 0 TON = 
78200-efeo/c 0 

MMM 18 

[0061] KEBZ^±Mmm hKmftttt^mmd*?x*-m&w*m^%Heck e 

(19.1 mg, 1.5X10" 5 mmol), 3— K^<>-ifV(1.02 g, 5 mmol) TW/V^^/V (0.75 
g, 7.5 mmol) ^^y^A (1.38 g, 10 mmol) N-^/V-2-t°ny^7^ (10 mU^M^ 

Li20 o c-e24B#Rgif#ui o su&mtt&mm^xmmmpd?7^—U)$ 

77-74— XmWk\M&.Bi^^(0m g, 93% yield) £#f~ 0 TON=284660-efcofc 0 
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mmm 19 

[0062] ^^Pd^^-MBfefe^ffl V (Sonogashira) fit 

mtfo&te-effitc^mMPd??^— <BJ5ftKKl2.5 mg, 0.005 mmol) , 4'-3— KTirh 
37^/^(123.0 mg, 0.5 mmol), :7rn^/KTi?^l^(63.8 mg, 0.625 mmol) , ^^ir 
v^-k (325.8 mg, 1 mmol) , N-7^VV-2-fc°tiy v?/^ (2 mL), h/k^^(3mL)^^ 

£|&icUc 0 «^m$tLa££T-fch^hy/W5 mL) ^^Uc^-^v^aS&r 

^3tx^^w^g (xrf) -emfevtutz.^ ^^^(Dmmit^km^ti^otc ( 
aa^RR##t= 5 PP m) 0 xRFwm^mm^^^-T^x^mu mmm^ 

(7^.^-;V^^/V) Tirh7^/^(85.9 mg, 78.0% yield) ^#fc Q 

'H NMR (CDC1 ) 8 = X H NMR (CDC1 ) 6 = 2.59 (s, 3H), 7.35-7.37 (m, 3H), 

3 3 

7.53-7.61 (m, 4H), 7.91-7.94 (m, 2H); 13 C NMR (CDC1 ) 5 = 26.8, 88.9, 93.0, 

3 

122.9, 128.4, 128.5, 128.7, 129.1, 131.9, 132.0, 136.4, 197.5 
[0063] ^MM^\(D~^m (Sonogashira) Rj&&~F& l Km't~ 0 

Dfbio] 




MMM 20 

[oo64] mmmir^^-m^^m\^^7km^M^ 

MMMlOX^tzQffimir?9X#--M.1$Ato(UA mg, 0.01 mmol) , 'Oc/'f/HBgfe 
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p*^/]" (164.2 mg, 1.0 mmolh (->»"=i~vV(3.8 mg, 0,013 mmol) ( 

»iUR)-vyfV^f;K 147.1 mg, 88.5% yield) ^#fc G ^F^iR^«47.1 %ee-C 
feofc 0 J H NMR (CDC1 ) 5 = 'H NMR (CDC1 ) 8 = 3.75 (s, 3H), 7.32-7.43 (m, 

3 3 

5H); 13 C NMR (CDC1 ) 8 = 53.0, 72.8, 126.6, 128.5, 128.6, 138.2, 174.1. 

3 

[0065] *mMM<D^#7kmikECJ&%T£:K^iro 
Wbii] 

° PI Ir (1 mol %) OH 

,OMe (-)-cinchonidine (1.3 mol %^ OMe 

50 atm, H 2 
toluene, rt, 5 h 




O 




mmm 21 

[0066] ^mmir-pt^^-^m^m\^^7km^iK 

mmmnxm-mmmir-pt^^— m^mno.o m g ), ^y4/vmmy^v( 

164.2 mg, 1.0 mmolh (-) v^=i-^V(3.8 mg, 0,013 mmol) *5 J;t^h/^^(5mL) ^ 

(RW^7vV^^vWl25 mg, 75 % yield) £#fc 0 ^^rI&TO52 %ee-Cfeo/t 0 
»M 22 

[0067] wm^^2z^=mmm^L^sM^M^Mm. 

164.2 mg, 1.0 mmol), (-) ^^=t-^(3.8 mg, 0,013 mmol) ^J^M^^SmL) & 

b?u— y^xm^-u 5oM t f^co7^mm^.x, mnxmrnrnwi.tLo 50&&m 

(R)-vyfM^f/V (160.5 mg, 96.5% yield) £#fc 0 ^^FiWte:52.9 %eeX~h^f- 

o 

MMM 23 
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[0068] ^mmr-pt^^-m^m^m\^^ykm^,m)K 

mMMi3x»mc.%mmr-pt?7x?— #1^(20.2 mg h ^y*4^mwt^^( 

164.2 mg, 1.0 mmolh (-) ^^=t-^(3.8 mg, 0,013 mmol) $5£Xfh/l-^^(5mL) & 
(RHyf>l^f/V (165.6 mg, 99.7% yield) ^#fc c ^^FJWte62.6 %ee-e&ofc 



[0069] m£±M&kM£22£=MtimMg£m& 

ioomL{3:»bT^y-^— ftmm&i&m%i¥j$irz> 0 ^^^.mm^hh^^m 

[0070] 

^^-1/^(13.42 g, 128.9 mmol) , 4-vinylbenzyl glycidyl ether(3.06 g, 16.1 mmol), 
tetraethyleneglycol mono-2-phenyl-2-propenyl ether (5.0 g, 16.1 mmol) , AIBN( 
189.6 mg, 1.15 mmol) ?r^nD*/VA (20 mL) ^^LT/VrfV#B^T"e48B#P E g, 

mm&WT^Mwmwuzo ^»a£Mi^^^/-/v(6oo m u ^a^-c 
o i6.2 g^y^-^#rt(ii3i*76%) 0 #^>tvfc^y-^— (Dm^nr^xm^ti^o £ 

Mbi2] 
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[0071] 'H-NMR^IJ^- i«9 , Uhfltc^)-^— <Dlt\$ (^U>/A-}f =-;V-<^y;V^) 
y^/V/Thy^^^])^— /V ^ 7-2-7 ^=-;V-2--7n^<^ y-;V 
)(D^;~^— Wi<Dlt(x/y/z) = 86/9/5^fcofc 0 ~£.fc, ii^^^t(Mw) ft 
38000-Cfeofc 0 

^y-^-(2)(2.0 g), Pd(PPh ) (2.0 g)^v^tm^>-40 mL^^U12R#r H 1jt#b 

3 4 

Kx^x^v^-^mm^tco THFx-m^mm.mvmmmpd^m^v^— (2.o g ) 

£#fc 0 Pd"^rS = 0.67 mmol/g-efeofc 0 
[0072] #btLf'^^MPd-a-^°y-e— (37.3 mg, 0.025 mmol) „ 3— K^^V (102 mg, 
0.5 mmol) T^y/V^^^/V (75.2 mg, 0.75 mmol) WcMXW^ (138.2 mg, 1 mmol) 
N-^vV-2-t°nyvV^(5 mL)^M-^L120°C-eiH#P^#LfCo ;V^Mx. 

5 mL) ^fi?LfcfK ^^7^^^MS^3fexa^WSg(XRF)-eiiJSLfci:r^> 
71.8 ppnTC&ofCo rtL^ifflV^fc|a^^l : pC0/^7v > ^i^mC013.5 %^S^-T§ 0 XRF 

mm^mm^^^-T^xmmu mmm^mnik^xm^mM 
m^-hv^xmm^mm^o m^PTLcxmm^s&wi^^oo.s mg , so% 

yield) &mtl 0 

[0073] 1 5tttmm KD^^Rxi^mm * — (DPdm m 1 
[iri] 
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Solvent 


Observed 


Diameter of 


Yield of Leaching 




system 


structure 


micelles (nm) 


cinnamate (%) of Pd ( % ) 


mmm is 


MeOH-DCM 


networked 


20-50 


93 nd 


tmm i 


MeOH-DCM 


networked 




80 13.5 



[0074] M1foMl5iZ.33^X^ Pd(D&m&W&£1Vtt^1t(nd)(D\ZLtt^ it^MlX^P 

d<Dmtitimm£thfz. 0 ^tin&mmixmmvfmmmpd^m^-^mm 
it, mmmi5K^m. itmmix^oh^mm^\ zfrw&6m<?>M&*&& 

[0075] M^M2 

5%Ir/C (38.4mg, 0.01 mmol) „ <<>~S'(A4BESbt , ?A' (164.2 mg, 1.0 mmol) , (-) v- 
>-=j^v?>-(3.8 mg, 0,013 mmol) ^oJ:U?h/V3z^ (5mL) Sr^*— h^W— ^^M^U 

m^&B&feUfco M^^liba$^PTLC-e*tMb(R)-7^^>^^/Kl45.4 
mg, 87.5% yield) ^flWte2.0 %ee-C&ofc 0 

m&ztitttjffii. w%mft^few&m?7x?—mf&^&mmir%h<Dxfov, m 
&mj&®&m^ti\*g>ii&. mft. m*. mvt. m^^^^nm^m^ 
-&mM-&ttm&mmu^ -(Dx^m^umnmtvxmxu^, m*<D 

tcib(Dmm^m^^mx(D^mi!)^mxh^tm ^hti^o 
[0077] mi^mm<Dm^^w^m^9^-m^<Dmmmm^mmm(TEM)^M^ 

^irmXh^o af*DCM- t AmOH=l/5^IS^<^^y-^ Pd5i?/K bUMWt^X^ 
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DCM-MeOH=l/l?§?CT<Z)^y^ Pd$-fe/K e»DCM-MeOH=l/2^^cp(Z)^y 

Pd5-fe/K f»DCM-MeOH=l/3^^cp<^^y^ Pd^/V-^ffijUfrfccDS: 
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[i] m^m^wmw^^mn^xt^M^un^m^^-nmmx^^x 

mm^m^^mmRmmi-^tKx^x^m^nfcmMm^mmmm^o 
[3] ttrtE^ir/v^^ m&M&&m<Dmftt. mmmm^m^w^-r^m^mmti, 
x<D^mmmt(Dm^^mKxm^m^mmmm^m^im^nxM 

M mm^m^^—(Dm^20nmurxh^mMm2Kmm(Dm.^o 

[5] mWM&&m&, ^7^^, =-v>r;v, n^A, 

o 

[6] mwM&&m*K ,vt~*7^ 4vwj», ^xfim&a^bf&zmfr&m 

[7] m&&m&omxhz>m Mm ^mm^m^mo 

[si mmmm&nft?&. ^^>m. x^^y/pm, ^y^r^—v^n^^y 

[10] Al) i^7Ktt#J^^bT(D^#^^ ^^teW«g^^^"t-^^7K 

, ^ttwt^^i-^ia^Mij^^fi^tt-fi^^-r^^y^-, B2) 
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R 1 -CH=C-R 3 -R 4 

ry-^m&mu r 3 «#^m^, ^iti-6©7Mvyi, -r 9 (or 10 ) - - 

m 

R 9 (COOR 10 ) -Xii-R 9 (COOR 10 ) (OR 10 ) R 9 «*^^X^*#: 

n op 

-0-R 5 -CR 6 -CHR 7 

V 

Wb3] 

-COO-R 5 -CR 6 -CHR 7 

V 

MM 

R 1 -CH=C-R 11 



WO 2005/085307 



31 



PCT/JP2005/003848 



Wb5] 

R 1 -CH=C— R 3 -R 4 
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